Introduction
Induction of labor, a common practice that is used in pregnant women, accounts for 20% of all births (1) . It is applied for the intentional initiation of labor before spontaneous onset, for the purpose of delivery of the fetoplacental unit (2) . The rate of induction varies by location and is currently more than 20% in America (3, 4) . When the cervix is unfavorable, in order to increase the likelihood of successful induction, promoting cervical ripening is automatically recommended.
Conventionally, oxytocin is used for augmentation of labor in patients with a favorable cervix. Yet for patients with an unfavorable cervix, a sharply ripening agent may be considered. As is well known to all, prostaglandin works efficiently in cervical ripening and labor induction. So dinoprostone surely performs quite well in promoting cervical ripening and labor induction since its main component is prostaglandin E2 (PGE2).
Dinoprostone gel has been successfully used for many years to achieve cervical ripening and induction of labor in women of full-term pregnancy (not less than 37 weeks of gestation) with an unfavorable cervix (Bishop's score < 7). While dinoprostone insert which has also been proved to be effective for cervical ripening and gradual onset of labor for women of fullterm pregnancy with suitable indications as a local application through the consistently controlled release of 0.3mg of dinoprostone per hour (5) . There have been several meta-analyses and systematic reviews evaluating the use of PGE2 and suggesting that it is effective for cervical ripening and labor induction, without distinguishing between dinoprostone insert and gel (6) (7) (8) . A study reported that slow-release PGE2
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vaginal insert achieved cervical ripening and subsequent delivery over a shorter time period (9) . Conversely, another study declared PGE2 vaginal gel was superior for the induction of labor (10). As mentioned above, when it comes to which formulation is optimal, there is an extremely fierce ongoing debate on the preparations of PGE2. So we assumed that a meta-analysis of published randomized control trails (RCTs) may be beneficial. Thus our objective was chiefly to evaluate the efficiency of dinoprostone insert, compared with dinoprostone gel, for cervical ripening and induction of labor in women at term with an unfavorable cervix and intact membranes.
Materials and Methods

Search strategy
We searched PubMed, Medline, the Cochrane Library and bibliographies of relevant papers for articles in English published up to December 2014, using the keywords and combinations of the following search terms "induction of labour/ labor" or "cervical ripening", "intracervical insert" or "Propess" or "Cervidil" or "vaginal pessary" or "dinoprostone insert", "intracervical gel" or "Prepidil" or "dinoprostone gel".
Study selection criteria
We identified RCTs of women of full term pregnancy (not less than 37 weeks of gestation), with intact membrane and unfavorable cervix. Simultaneously, their Bishop's score was less than 7. Dinoprostone insert and gel were given separately to women in treatment group and matched group.
Study exclusion criteria
Abstracts, reviews and unpublished work were excluded because of the absence of details concerning study methods and results. Studies were surely ineligible if there was no information provided on any of the outcomes of focus, if data were not reported regarding the intention to deal with it or if more than 20% of women in either group were lost to follow up.
Data extraction, synthesis and analysis
If the abstract described a study which did not meet the eligible criteria, the study was not reviewed any further. Eligible articles were reviewed in detail. The review of articles was undertaken independently by two reviewers (Zeng and Zhang) who decided which articles were eligible. Any disagreements were resolved by discussing with a third reviewer (Tian).
The two reviewers extracted data for outcomes independently. The primary outcomes were the rates of vaginal delivery (VD) and caesarean section (CS). While VD within 24 h, artificial assisted vaginal delivery, as well as reasons for CS, such as fetal distress, abnormal labor and failure of induction were considered as the secondary outcomes. A subgroup analysis for nulliparous and multiparous women was also conducted. Usage of oxytocin, hospital stay and uterine hyperstimulation were analyzed if data were provided. Baseline data were depicted explicitly if possible.
Statistical analyses were conducted using the program "Review Manager 5.2". We calculated a summary odds ratio (OR) and 95% confidence interval (CI) for dichotomous variables, using Mantel-Haenszel and fixed/random effects mode (11) . The OR was calculated as the ratio of the number of events using the vaginal insert over that using gel. If the 95% CI did not encompass 1.0 for OR or if the p value was less than 0.05, then the results were considered to be statistically significant. Homogeneity of tests among pooled results were performed using simple chi-square test. Quality assessment of the trials was conducted based on the criteria of the Cochrane Handbook for Systematic Reviews of Interventions by categorizing as adequate, inadequate or unclear with respect to allocation concealment, blinding, completeness of follow-up and whether a study was multicenter (12) . Available from www.cochrane-handbook.org.roach to examine publication bias (13).
Results
The research generated 53 pieces of paper totally. However, 24 articles were excluded undoubtedly owing to lack of eligible criteria and the remaining 29 articles were reviewed carefully. Among these, 14 articles were not recruited for the following reasons: 5 studies were in abstract only (14-18); 5 studies were reviews (6, (19) (20) (21) (22) ; 3 studies had unavailable data (23-25); 1 study had incomplete data (26) . Finally, 15 RCTs (27-41) involving 1779 women were included (Figure 1) .
The demographics of the included studies and the methods used for randomization are exhibited ( Table  1 ). The largest number of objectives was 320, while the number of remaining studies enrolled was fewer than 150. Most studies included a large proportion of nulliparous women who accounted for almost more than 60 percent in 9 studies. The basal Bishop score (BBS) in 13 trials was less than 5, with one untold and another ≤ 7. The gestational age (GA) in 14 trails was more than 38 weeks except one was almost 36 weeks. All trials described randomized assignment, usually using computer-generated random numbers, with one trial using opaque, sealed envelopes and another using pre-packed, identical, sealed envelopes to attempt concealment was inadequate in almost all studies.
Dinoprostone insert could neither increase the odds of VD nor that of artificial assisted vaginal delivery compared with dinoprostone gel (OR = 1.12, 0.96) and there were no statistically significant differences (p = 0.34, 0.87) (Figures 2 and 3) . Simultaneously, in contrast to dinoprostone gel, dinoprostone insert cannot decrease the rate of CS (OR = 0.89; 95% CI = 0.71, 1.12) and no statistically significant difference was observed (p = 0.34) (Figure 4) . In terms of sub-analysis of reasons for CS, dinoprostone insert could not sharply decrease the rate of CS owing to fetal distress, abnormal labor and failure of induction, compared to dinoprostone gel. Gratefully, dinoprostone insert did much better in contributing to VD within 24 h than dinoprostone gel (OR = 2.35, 95% CI = 1.34, 4.13) and the researchers found an obvious statistically significant difference (p = 0.003) ( Figure 5 ). To evaluate possible exiting publication bias for the outcome, a funnel plot demonstrated no evidence of asymmetry, suggesting that publication bias was not present (Figure 6 ).
Discussion
The findings indicate that dinoprostone insert could increase the rate of VD within 24 h, which was consistent with the conclusion of a current study (42) . While the allocation concealment.
As to quality assessment (Table 2) , quality was quite poor on the whole. Only the follow-up achieved total adequateness. Binding was applied in just three studies. Only one had a multi-center study and allocation insert did not appear to be more effective than gel in altering the rates of VD, CS, or artificial assisted vaginal delivery, as well as the reasons for CS. This distinguished with a previous report which showed dinoprostone insert had a better effect than gel (26) . The inconspicuous advantage may attribute to that the vaginal insert was applied for only 12 h in most cases and we probably speculated that a longer application of insert, such as 24 h, may generate a remarkable difference.
In order to test whether a distinction exists between nullipara and multipara, researchers conducted an analysis of a subgroup of VD and CS for dinoprostone insert and gel in nullipara and multipara cases respectively. Results showed both insert and gel assisted more in promoting VD and decreasing the odds of CS in multipara than nullipara. By comparing the ORs, insert appeared to contribute much more than gel. However, the net effect of dinoprostone was worth further investigation in that the possibilities of successful cervical ripening and induction of labor were intrinsically greater in multipara.
Oxytocin was utilized additionally during the process of induction of labor as well, so researchers also gave a glimpse of situations where it occurred in 5 studies (28, 30, 32, 33, 40) . Concerning its homogeneity, the fixed model was used to achieve the aim (OR = 0.65, 95% CI = 0. 35, 1.20) . The OR appeared to convey that the utilization rate of oxytocin in the insert group was lower, but no statistically significant difference was observed (p = 0.17). This was inconsistent with previous reports which assumed less need for oxytocin was necessary in the process with the insert working (43, 44) .
The length of hospitalization was reported in only 2 studies (32, 33) , evaluating 246 women, with 123 receiving dinoprostone insert. The result revealed the rates of hospital stay more than 4 days were 0.41 vs. 0.46 with respect to dinoprostone insert and gel. Also, postpartum hemorrhage was reported in 2 studies (31, 32) showing that the rates were 0.13 versus 0.23 regarding dinoprostone insert and gel separately. There existed a flaw that the definition of postpartum hemorrhage in the two studies were not given clearly. In terms of uterine hyperstimulation, Strobelt and D'Anie demonstrated the rates between the two were 0.034 and 0.020 (28, 31) . To conclude, the insert had an advantage of shorter hospital stay and less postpartum hemorrhage in contrast to the gel. However, the insert may have a higher rate of uterine hyperstimulation, even if the rate is quite low. That still leaves a significant flaw. Since a recent study comparing the efficacy of 24h vaginal insert of PGE2 in comparison to vaginal gel of PGE2, a similar rate of uterine hyperstimulation was found (41) .
Nevertheless, dinoprostone insert functions through the consistent, controlled release of 0.3 mg dinoprostone to attain the aim of a gradual onset of cervical ripening and labor induction. Hence, the times of vaginal examination using dinoprostone insert decrease sharply in contrast to gel during the process of labor. Namely, it could help to lessen doctors' workload and patients' discomfort arising from vaginal examination. From this point of view, dinoprostone insert is surely superior to gel.
In addition, we failed to appraise the risks of Apgar score less than 7 at 5 minutes, admission to a neonatal intensive care unit (NICU), perinatal mortality, neonatal morbidity (such as birth asphyxia and neonatal encephalopathy), maternal morbidity (such as chorioamnionitis, sepsis, uterine rupture and admission to an intensive care unit), maternal mortality and adverse effects (such as nausea, vomiting, and diarrhea) on account of data unavailable.
Moreover, the absence of adequate data about the related risks, such as length of hospitalization, postpartum hemorrhage and hyperstimulation, leads to an observation that analysis of safety was greatly contracted. Although a study reported that sustainedrelease of dinoprostone led to spontaneous induction of labor without increasing the obstetrical risks in a majority of patients (45) but further investigation about this issue should be conducted in the future.
The limitation of this meta-analysis, from the methodological aspect, is that the included studies are mostly of low-to-medium quality. Although we searched all of the worldwide literature, the 6 included studies came from Italy, the others were Netherlands, Ireland, England and America. Perhaps the lack of multicenter studies leads to a deviation. Despite all of the shortages above, the strength of our survey is stronger than any single study since the included primary studies are quite homogeneous, and it incorporated 15 RCTs involving 1,779 women. Given the previously mentioned variability in characteristics of the patients, locations, and methodologies, careful interpretation of the results should be taken into consideration. Totally, dinoprostone insert does yield a distinct superiority in terms of VD within 24 hours and has the advantage of shorter hospital stay and less postpartum hemorrhage in contrast to gel. However, the insert does not perform much better than gel in decreasing rates of CS and promotion of VD in women at term with intact membrane and an unfavorable cervix. There is a consideration that the insert may have a higher rate of uterine hyperstimulation, even if the rate is quite low. Even so, the superior benefit of vaginal insert compared to gel can be easily seen.
